CRITICAL ITEMB LIBT

PACJECT: SRMS (-5 MCIU INSTALLED)
ASS'Y ummmﬁmm

SYSTEM: DAC SUBSYSTEM

assy N SHEET: 1
FMEA FHEA | NAME, ot & FAILURE WODE FAILURE EFFECT HOMR / FUNC. MATIONALE FOR ACCEPTANCE
REF. 2EV. praviNG REF. AND oM 2/1R
DESIGNATION CAUSE,, €ND TTEN CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
o5 o BRAKE ON/OFF | MODE: FOR ALL CAUSES: DESIGN FEATURES
SWITCH IMABILITY 10 | eRaxEs FARLED | 000 --oooooaciitll
oIY-1, RELEASE ON. COMPUTER
PIN CAE ORAKES. SUPPORTED MODES YOGGLE SWITCHES USED ON THE DAC PANEL ARE HERMETICALLY SLALED,
07836 LOST, LOSS OF AND OF A WATURE AMD PROVEN OESIGH. THESE SWITCHES ARE IN
ME4S2- CAUSE(S): ORAKE PULSE COMMON USE OM THE ORBETER VEWICLE.
0102 TYPE (1) SuiTCH TEST. oF
vl FAILS 10 OM AUTO-BRAKES THE SWITCHES ARE COMIROLLED BY ROCXWELL INTERNATIONAL
ED 92020 POSITION. AND/OR “MCIU® SPECTFICATION MC 452-0102 AND HAVE BEEW QUALIFIED TO THE
SHEET 1 FATLURE WARNING RECUIRENENTS OF THIS SPECIFICATION.
(2) 28V POLE SET BY WNCIU DUE
FAILS 10 ON 10 A FAILURE, ELECIRICAL CONMECTIONS TO THE * ) TCH ARE ACHIEVED BY MEANS OF
POSITION CANNDT BE SOLDERABLE TERMINALS.
(20¢v 10 CLEARED BY THE
HCIV). BRAKE SWITCH. WIAING 1O SWITCH TERKINALS UTILIZES NICKEL PLATED CONDUCTORS
TRR NI*H A POLYAMID IMSULATION. SOLOERING OF THE MICKEL PLATED
(3) omAKE S | FATLURE wanwiNg Ul ¢ TO YHE SVIICH TERMINALS 'S CONIROLLED BY CAE PROCESS
CHO. CONTACT | AMMUNCIATED DUE SPECIFICATION PD 91059,
(o) | 1o mciw
FAILS O/C. HANDUARE THE WIRING HARNESS IS DESLGNED TO BE CAPABLE OF SEPARATE
WATCHDDG TIME/ TESTING (FOR EWSULATION RESISTANCE, DIELECIRIC STREWGINH, AND
HICROPROCE SS0R COMTIRUITY),
FAILUNE, CANNOT
RESET € AuTo WOUNTING OF THE SWETCH TO THE DEC PANEL IS BY MEAWS OF A-15/32
MODE COMMAND NUT WHICH ENGAGES A THREADED BUSHING ON THE SWITCH. A KEYED
CLEARING VTR WASHER PROVEDES ROTATION RESTRAINT. AFTER INSTALLATION ARD
BRAKE SWIICH, TORQUING, THE RUT IS STAKED 10 [HE PANEL BY A BLOS OF EPOXY
L0SS OF LINPiNg ADHESIVE. A STAINLESS STEEL GUARD PROTECIS THE SWIYCH LEVER
DURNG END AGAINST DAMAGE OR INADVERIENT OPERATION.
CAPTURE, AMALYSIS OF YHE WASIC PANEL STRUCIURE WAS DENONSTRATED THAI
THERE ARE WO RESONANCES IN THE RELEVANT VIBRAIICN FRAEQUENCY
£OR CAUSE 1): SPECYRUN. THLS ANALYSIS HAS BEEN VERIFIEC BY VIBRATION TES]ING
DIRECE DRIVE OF THE DAC PAWEL ASSEWBLY.
OPERADLE. IF
CONSISTENCY APPLICATION AWALYSIS HAS CONFIRMED THAT ADEQUATE ELECTRICAL
CHECK AWD/OR STRESS MARGINS ARE ACHIEVED,
Lt ..
AuToR THE PART LEVEL, QUALIFICATION/CERTIFICAIION TESTING 1§
AMMURCIATED, DEFINED 8Y ROCKWELL INTERNATIONAL SPECLFICATION MC452-0102.
CANNOT BE RESET VHES TESY REQUIRENEM] INCLUDES: TNSULATION RESISTANCE,
WITH BRAKE DIELECTRIC STRENGTH,CONTACT RESISTANCE,RANDOW YIBRATION (48
SWIFCH, :;:g;g:er!?o:g?ﬁ.::zﬁ AT ONE ATMOSPHERE DIFFEREN] | AL
i . FOR SWIICH OPERATOWAL C
FOR CAUSE 2): REFER 10 TABLE 13. yoes
SUITCH :.lt.l'sl: S
SET 10 ALL UMITS ARE SUMJECTED TO ACCEPTANCE TESTS WHICH INCLUD Exa
GET DIRECT PRE-ACCEPTANCE RU-1N, DIELECTRIC STRENGIH, INSIALLAT DN - & 23FR
ORIVE LEGHT, RESISTANCE, CONTACT RESISTANCE . ACCEPTANCE VIBRATION, SEAL N
:::{E'::gtn VEST, VISUAL EXAMIMATION,AND RADIOGRAPHIC INSPECTPOR. ~ oz 125,
m
CONS1STENCY Sz
CHECK AND/OR -
GPC APPLIED 3
AUTOBRAKES .
FOR CAUSE 33:
SWIICH WUST BE . -
SEf TO "ON" 10 : SRR
,,,,,,, SN N S [ (DR ST
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CRITICAL ITEMB LIST PROJECT: E“f “ uciu Insmmu SYSIEM: DAC SUBSYSIEM
—— o O . - ASS'Y NOM T Ass'y poll: SHEE T+ 2
FMEA FHEA | WAME, 01, & | FAILURE MODE FAILURE EFFECT HOUR / FUNC. RATIONALE FOR ACCEPTANCE ]
REF. REV. oanuing afr. AND oM 2/1R
DES1GNATION CAUSE END TTEM CAITICALITY SCREENS: A-PASS, B-PASS, C-PASS
95 0 BRAKE OH/OFF | mooE: ] PROVIDE POVER ACCEPFANCE TESIS
SULTCH INABILYTY 1D | FOR DIRECT |  eeeeececoeee---
ofy-1, RELEASE DRIVE AND 10 THE HARDWARE I11EW IS SUBJECTED TO THE FOLLOVING ACCEPTANCE
P/N _CAE BRAXES. GET DIRECT ENVIAONMEMTAL TESTS AS PART OF THE DEC PANEL ASSEMBLY.
87836 . DRIVE LIGHY.
WE4S2- CAUSE(S): BRAXE SUITCH O VISRATION: LEVEL AND DURATLOW - REFERENCE TABLE 1
0102 1YPE (1} SWITCH WILL NESET .
Vil FAILS 10 ON CONSISTENCY O THERMAL:  +110 DEGREES F 10 PLUS 10 DEGREES F (2 CYCLES
ED 92020 POSITION. CHECK AND/OR - 9.5 HRS/CYCLE.)
SHEET 9 GPC APPLIED
(2) 20V POLE | AUTOBRAKES. THE DAC PAMEL ASSEMSLY 1S FURTHER TESTED AS PART OF VHE RMS
FAILS 10 O SYSIEM TESES (TPSIB NS STROMGBACK TEST AND TP352 FLAT FLOOR:
eoSITION TEST) WNICH VERIFEES THE ABSENCE OF THE FAILURE WODE,
(28v 10 WORST CASE
NEIY). et OUALIFICATION TESTS
¢3) ORAKE SV | NISSION. LoSS THE SUITCH ITEM WAS OEEN QUALIFIED FOR ORBITER USE. THE DRC
cno. coniac? | oF commuEr PANEL ASSEMLY WAS BEEN SUBJECTED 10 THE FOLLOVENG
(10 WCIU) SUPPORTED QUALIFICATION TEST ENVIRONWENTS.
FAILS O/C. MODES.
© VISRATION: LEVEL AMD DURATION - REFERENCE TABLE !
AEDUNDANT PATHS )
REMATNING -0 SHOCK: 200711 #S - 3 AKES (& DIRECTIONS)
10 COMYTINVE O THERMAL: 130 DEGREES [ 10 -23 DEGREES F (12 HRS PER
OPERATIONS3 CYCLE) (& CYCLES)
1) pInECt O MMIDITY: 95X (120 DEGREES F 10 82 DEGREES # CYCLE 1N
DAIVE. 16 HRS} 10 CYCLES TOTAL.
2) BACK-UP 0 ENC: MIL-STD-461 AS MODLFIED BY SL-E-0002 {1£S1
DRIVE. Ceeher s eton. chob: Reoo carus, heds, et
. . w), ns0?, mso3,
3) JETTISON (10 RS0L) o/m), 03
SECURE
DABITER).
L1 HT CHECKOUT
PORS OPS CHECKLIST (ALL VEWICLES) JSC 16987
\
PREPARED BY: NIVG SUPERCED ING DATE: NOME DATE: 11 JuL 91 CiL REV: O
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CRITICAL ITEMB LISBT

PROJECT: gRHS H-E HCIU [NSTALLED)
ASS*Y NOM H L

SYSTEM: DRC SUBSYSTEM
FLH

FHEA (HEA | wake, ary, & FAILURE MODE FAILURE EFFECT HDMR / FUNC, RATIONALE FOR ACCEPTANCE
fEF. REV, pravlnG afe. AND o 2/
DESIGNAT [ON CAUSE ., END 17EH CRIFICALETY SCREENS: A-PASS, B-PASS, C-PASS
95 0 BRAKE OW/OFF | #ODE: fOR ALL CAUSES: QAZINSPECY FONS
SWITCH INABTLITY VO | BRAKES FAILED | = <eeecemensn---
arY-}, AELEASE OH. COMPUTER
PIN CAE BAAKES. SUPPORTED MODES HERMETICALLY SEALED TOGGLE SWITCHES ARE PROCURED TO ROCKWELL
87834 LOSI. LOSS OF SPECEFICATION MC452-0102. AS REGUIRED BY CAE SPEC. PS-57036.
HEKS2- CAUSE(S): BRAXE PULSE CAE PART NO. PSB7B36: QUALIFICATION AND ACCEPTANCE 1ESTING OF
0102 TYPE (13 SuIICH TEST. IF SUITCHES 1S PERFORMED TO B.1. SPEC. MC 452-0102.
vit FAILS 10 DN AUTO- BRAKES
ED 92020 POSITION, AND/OR “MCIU® RECEIVING [NSPECTION VERIFIES THAT SWITCHES RECEIVED ARE AS
SHEET t FAILURE WARNING IDENTIFIED IN THE PROCUREMENT DOCUMEWIS, THAT MO PHYSICAL
(2) 28V POLE SET BT WCIU DUE DAMAGE HAS OCCURRED 10 SW)ICHES DURING SHIPMENI, THAI THE
FAILS TO OK 10 A FAILURE, RECE | VING DOCUMENTS PROVIDE ADEQUATE TRACEABILITY IMFORMATION
POSITION CANNOT BE AND ACCEPTANCE TEST DATA SDENTIFIES ACCEPTABLE PARIS,
(28v 10 CLEARED BY THE
NCIU). SAAKE SWETCH. PARTS ARE INSPECTED THROUGHOUT MAWUFACTURE AND ASSEMBLY AS
IF *MCEU™ APPROPRIAVE 1D THE MAMUFACTLRING STAGE COMPLETED. THESE
(3) ORAXE SV FATELRE WARNENG IMSPECTIONS [MCLUDE,
GNO. CONTACT ANMUNTTATED DUE
{10 HCI) 10 NCIU COMPOWENY MOUNTING TO FRONT PANEL INSPECTION, SOLDERING OF
FANLS O/C. HANDVARE VIRES TO SWITCH CONTACTS, MIRE ROUTING, STRESS RELIEF OF WIRES
WATCHDOG TINE/ EIC., OPERATORS AND INSPECIORS ARE IRAINED AND CERIIFIED TO
HICROPROCESSON NASA'KHB 5300.4(3A) SIANDARD, AS MODIFIED BY JSCEBBODA.
FAILURE, CANNOT
RESET Ef AUTO PRE-TEST INSPECTION OF OEC PANEL ASSY [NCLUDES AN AUDII
MODE COMAAND OF LOVER TIER INSPECYLOM COMPLETION, AS BUILD CONFIGURATLON
CLEARING WilH VERIFICATION T0 AS DESIGM ETC. (SPAR/GOVERWMEMT REP. -
BRAKE SUITCH, MANDATORY [HSPECTION POINT)
LOSS OF LIKPING
DURING EWD A TEST READINESS REVIEW (1RR) WHICH INCLUDES VERIFICATION OF
EFFECTOR TEST PERSOMMEL, VESI ODCUMENTS, TEST EQUIPHENT CAL LBRAT 0N/
CAPTURE., VALIOATEON STAJUS AND HARDWARE CONFIGURATION £S5 CONVENED BY
QUI™ ITY ASSURANCE [N CONJUNCTTON WITH ENGINEERING
FOR CAUSE 1): RELIABILITY  CONFIGURATION COWTROL, SUPPLIER AS APPLICABLE,
DIRECT ORIVE AND THE GOVENMEMT WEPRESENTATIVE, PRIOR 1O IHE START OF AN
OPERASLE. IF FORMAL TESTING (ACCEPTANCE OR QUALIFICATION).
COMSISTENCY
CHECK AWD/OR ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT PERFORMANCE,
GPC APPLIED THERMAL AND VIBNATION TESTING, (SPAR/GOVERWMENT REP. ©
AUTOBRAKES MANCATORY INSPECTION POINT).
CaNNOY B RésET 1 "
ANNO NTEGRATION OF DAC PAMEL, RHC, THC AND MCIU, INSPECTIONS ARE
MITH BRAKE PERTORMED AT EACH STAGE OF 1RFEGRATION, WHIEN INCLUDES
SUITCH. ﬁg:g::&cgg:xghgugn“cﬂgicr CABLE VERIFICATION, CONWECIOR
CK CONTACIES EFC.
Lo et
su SUR-SYSTEN PERFORMANCE TESTING (AIP), INCLUDES AN AMBIENT
:g ;?n:?l'“ 10 PERFORMANCE TES1. (MANDATORY INSPECTION POINI).
DALVE LEGHT, SRHS SYSIEMS INTEGRATION, THE INTEGRATION OF MECHANICAL A
SRAKE SWITCH SUBASSEMBL IES AND THE FLIGHT CABIN EQUIPMERT 10 roan- K Shks.
WILL RESET INSPECTIOMS ARE PERFORNED AT EACH PHASE OF INTEGRATION WHICH
CONSISTENCY INCLUDES GROUNDING CHECKS, THRU WIRING CHECKS, WIRING ROUTING
CHECK AND/OR INTERFACE CONNECTORS FOR BENT OR PUSH BACK COMIACIS ETC. ’
AUTOBRAKES . SRMS SYSTEMS TESTING - STRONGBACK AND FLAI FLOOR AMBIEN?
PERFORMANCE TEST. (SPAR/GOVERNM .
fOR CAUSE 33 PERFORHA / ENT REP. - MARDAIORY INSPEC!ION
SWITCH MUST BE
SET [0 "ON" TO
PAEPARED BY: HIVG SUPERCEDING DATE: WONE DATE: 11 JuL 91 Ol Rty o
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CRITICAL ITEM8 LIST PROJECT: SRNS (-5 MCIU ENSTALLED) SYSTEM: DAC SUBSYSTEM
-—— - ASS'Y NOM : ass'y o/H: 51 SHFEY: &
FMEA fER | NARE, oty & FAILURE MODE | FAILURE EFFECT HDWM / FUNC. RATIONALE FOR ACCEPTANCE
aEF, REV. pravinG nfs, AKD on 2/m
DESIGNATION CAUSE END LTEM CRITICALLTY SCREENS: A-PASS, B-PASS, C-PASS
] 0 BRAKE OM/OFF NOOE : , PROVIDE POMER FATLURE HISTORY
SUITCH INABSLITY 1O F0R DINECT csesnsccacaaan
aiy-1, RELEASE - DRIVE AND 10
P/N CAE ORAKES. GET DIRECT THERE HAVE BEEM WD FALLURES ASSOCIATED WITH THIS FATLURE
87034 DRIVE LIGHT, MODE ON THE SRHS PROGRAM.
MEL52- CAUSE(S): BRAKE SUITCH
0102 1PE (1) swifcw WILL RESET
il FAILS 10 ON COMSISTENCY
€0 92020 PoSITiON, CHECK AND/OR
SHEET 1 GPC APPLIED
(2) 20v POLE AUTOBRAXES.
FAILS TO O .
POSITION
(28¢ 10 WORST CASE
NCIU). seecnuvons
LOSS OF
(3) BRAKE SV MISSION. LOSS
GND. COMTACT OF COMPUTER
€10 HCIV) SUPPORTED
FAILS O/C. MODES,
REDUNDANT PATHS
RERAINING
10 CONT ENUE
OPERATIONS:
1) DIRECT
ORIVE.
2) DACK-P
DRIVE.
3) JETVISON (10
SECURE
ORBITER).
3
PREPARED BY: MG SUPERCEOING DATE: WONE - DATE: 11 Jut 91 CIL REV: D
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CRITICAL ITEMS LIST

PROJECT: SRMS
ASS'Y NOM

E E RCIU EHSH[I.EDJ

SYSTEM: DEC SUBSYSIEN
ASS'Y P/N:

SHEET:

FHEA
REV.

NAME, GTY, &
prAuiNG AEF.
DESIGWATION

FAILURE MODE
AND
CAUSE

FAILLURE EFFECT
oH
END JTEN

PIJU;!;'FUHC. RATIONALE FOR ACCEPTANCE
CREITICALETY SCREENS: A-PASS, B-PASS, C-PASS

5

BRAKE ON/OFF
SWITCH

0102 1YPE
L1

ED 92020
SHEET ¢

T

MWODE: °
INABILITY 1D
RELEASE
BRAKES .

CAUSE(S):
(1) suitcy
FAILS 10 OM
POSITY

(2) 20V POLE
fAILS TO oM
POSITION

(28v 10
NCith.

{3) ORAKE S\
GNO. CORTACT
(Y0 MCI)
FAILS O/C.

- LOST,

FOR ALL CAUSES:
BRAKES FAILED
ON. COMPUIER
SUPPORTED WODES
LOSS OF
BRAKE PULSE
TEST. 1IF
AUTO-BRAKES
ARDSOR “MC U™
FAILURE UARNING
SET DY HCIU DUE

CLEARED 8Y THE
ORAKE SWITCH.
IF "NCIUM
FALLURE VARNING
ANMUNCTATED OUE
10 HCTU
HARDWARE
VATCHDOG TINE/
M CROPROCESSOR
FATLURE, CANNOT
RESET Ef AUt
MOOE

COMMAND
CLEARING WiTH
BRAKE SWITCH,
LOSS OF LINPING
DURING ENO

EFFECTON
CAPTURE.

FOR CAUSE 1):
DIRECY DRIVE
OPERASLE. IF
COMSISTENCY
CHECK AND/OR
GPC APPLIED
AUTOBRAKES
ARNUKCIATED
CANNOT BE RESET
VITH BRAKE
SWITCH,

FOR CAUSE 2):
SWITCH WUST BE
SET TO “ON™ 10
GE? DIRECT
ORIVE LIGHY,
IRAKE SWITCH
WILL RESEY
CONSISTENCY
CHECK AND/OR
GPC APPLIED
ALUTOBRAKES.

FOR CAUSE 3):
SWITCH MUST BE
SET 70 "Ox* [0

PREPARED 8Y:

NFWG

SUPERCEDING DAYE: NOME

OPERAYIONAL EFFECTS

COMPUTER SUPPORTED MODES CANMOT BE USED 10 COMPLETE THE
MESSION. DIRECT DRIVE AND BACK-UP MODES REMAIN IF PAYLOAD
ATTACHED, THE ARM SHOULD BE MANEUVERED 10 A SAFE POSITION FOR
PAYLOAD RELEASE.  LOSS OF NEXT REDUNDANT PATM RESULIS IN
BEING ONE FANLURE AWAY (ROM INABILLTY TO CRADLE ARM.

IF WITH SUBSEQUENT FAILURES ALL DRIVE MODES ARE LOST, THE ARM
MAY BE JETTISONED.

CREW ACTION

USE DIRECT DRIVE.

CREV TRAINING

MISSTON CONSTRAENIS

ENERCISE BRAKE SWITCH ON/OFF,
VERIFY BRAKE VOLTAGE Al DEC PANEL OUIPUT.

OMRSD ONLINE INSTALLATION

Smetsaassnsennn seumasnnaas

ENERCISE BRAKE SWUIICH DW/OFF.
VERIFY BRAKE VOLYAGE AT LONGEROM [NTERVACE.

OMASD CHLINE TURNAROUND

EN-RCISE BRAKE SWITCH ON/OFF,
VE..IFY ABILITY 1D APPLY AND RELEASE BRAKES.

\

DATE: 11 4w 91

- CIL REV: 0
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CRITICAL ITEMS LIST

PROJECI: SRS (-5 MCJU INSTALLED) SYSTEM: DAC SUBSYSTEM
o e et 0 0 ASS*Y umiﬂtﬂ?ﬁlg: E{t AIIIH Ass'y p/H; STIZOEIR SHFET; [
FNEA fHEn | waME, o1y, & | FAILURE MODE FATLURE EFFECT HOWR / FUNC, RATIONALE FOR ACCEPTANCE —
REF. REV. praving rér, AND o 2
DESIGNAT IO CAUSE VD LTEN CRITICALIYY SCREENS: A-PASS, B-PASS, C-PASS
o5 0 BRAKE ON/OFF | MODE: . PROVIDE POVER
SH11CH INASILETY T0 | FOR DIRECY
ary-t, RELEASE DRIVE AND 10
PN CAE BRAKES, GET DIAECT
87034 DRIVE LIGHT.
ME452- CAUSE(S): BRAKE SVITCH
0102 1YPE {1) SWITEH VILL RESE!
Vil FAILS 10 OM CONSISTENCY
ED 92020 POSTTION. CHECK AND/OR
SHEET 1 GPC APPLIED
(2) 26V POLE | AUTORRAXES.
FAILS TO oM .
POSITION
(20v 10 WORST CASE
mlu" rPrsscsesum
1058 of
() GRAKE sv | MISSION. LOSS
cHo. cowtact | oF cowpUrer
(10 MCI0) SUPPORTED
FAILS O/C. HODES.
REDUMDANT PATHS
RENATHING
10 CONTINVE
OPERAT IOWS
1) DIRECT
DRIVE.
2) BACK-UP
ORIVE.
3) JEITISOM (1O
SECURE
OASITER}.
=!:§
8>S
ou
~zY
=z
=
o3
j 1]
\ | BARS o
LognocE-. '=_l‘{
PREPARED BY: VG SUPERCEDING DATE: NONE - DATE: 11 Jut o1 TIt REv: 0
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